Abstract-The atom-bond connectivity (ABC) index is one of the recently most investigated degree based molecular structure descriptors that have applications in chemistry. For a graph G, the ABC index is defined as
INTRODUCTION
Description of the structure or shape of molecules is very helpful in predicting activity and properties of molecules in complex experiments. For that purpose, the molecular descriptors [23] as mathematical quantities are particularly useful. Among the molecular descriptors, the so-called topological indices [16] play a significant role. The topological indices can be classified by the structural properties of graphs used for their calculation. For example, the Wiener index [24] and the Balaban J index [3] are based on the distance of vertices in the respective graph, the Estrada index [18] and the energy of a graph [20] are based on the spectrum of the graph, the Zagreb group indices [25] and the Randic connectivity index [22] depend on the degrees of vertices, while the Hosoya index [21] is calculated by the counting of non-incident edges in a graph. On the other hand, there is a group of so-called information indices that are based on information functionals [4] . More about the information indices and the discriminative power of some established indices, one can find in [13] [14] [15] 19] and in the works cited therein. Let = ( , ) be a simple graph of order . A few years ago, Estrada et al. [6] introduced a further vertex-degree based graph invariant, known as the atom-bond connectivity (ABC) index. It is defined as:
The ABC index keeps the spirit of the Randić index, and it provides a good model for the stability of linear and branched alkanes as well as the strain energy of cycloalkanes [6] . Recently, the study of the ABC index attracts some research attention [5, [7] [8] [9] [10] [11] . It found applications in chemical research [1, 6] . Upper bounds for the ABC index of general graphs using some other graph parameters have been given in [2] . The properties of the ABC index for trees have been studied in [2, 10, 11] . In [12] , the authors determined the n-vertex unicyclic graphs with the maximum, the second, the third and the fourth maximum ABC indices. Furtula et al. [10] studied the mathematical properties of the ABC index of trees and proved that the star tree, S n , has the maximal ABC value among all trees with (n ≥ 2) vertices. They also obtained the chemical trees with extremal ABC indices. In this paper we have two sections. In the first one, we present the general formula of the atom bond connectivity index of certain special trees graphs and their representing in chemistry. The second section provides the general formula of the ABC index of certain special Unicyclic graphs and their representing in chemistry. The special graphs considered here are obtained from the path and the cycle by adding a certain tree to each vertex in a uniform way.
2. PRELIMINARIES A connected graph with maximum vertex degree of at most 4 is said to be a 'molecular graph'. Its graphical representation may resemble a structural formula of some (usually organic) molecule. That was a primary reason for employing graph theory in chemistry. Nowadays this area of mathematical chemistry is called chemical graph theory [17] . Some conjectures on the structure of minimal ABC trees were formulated, but at this time there seems to be no conclusive result on the structure of minimal ABC trees. Recent work is given in the references of [27] and [28] . In [26] the branches as in figure 1 were introduced. Let i B be a branch of a tree formed by attaching pendant path of length 2 to the vertex v such that the degree of v in is + 1 (see Figure 1 for an illustration). 
ABC INDEX OF CERTAIN TREES AND THEIR

REPRESENTING IN CHEMISTRY.
In this section, we provide the general formula for atom bond connectivity index of some trees graphs.
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T be a tree graph obtained by attaching a branch B k to each vertex of path P n (three of B k attaching to the terminal vertices and two of B k attaching to remaining of vertices) (see Fig. 2 ). (2 2 ) ( 1) (
Proof:
We have 2n+2 of branches B k . In the first terms we will compute ABC index of the branches B k where B k contains 2k edges [k of them in the terminal have two vertices the first one has degree 1 and the second has degree 2, and another k of them contain two vertices the first one degree 2 and the second degree (k+1)]. For the third term there are also 2n+2 edges each of which contains two vertices. The first one of degree four and the second of degree (k+1). The number of edges in the path equals n-1 each of which have the same degree four. By the definition of ABC index of the graph G, we obtain: Many applications of trees are found in chemistry. Some of them are applied to the class of alkanes. We will establish the ABC index for it. Alkanes are hydrocarbons with only a single bond between the atoms and it has a general formula C n H 2n+2 , where the numbers of covalent bonds are 4 for Carbon and 1 for Hydrogen (see Fig. 3 and Fig.4 ). 
Assume that the hypothesis is true for n=k (k≥1), the ABC index for C k H 2k+2 is given by: 
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Connect the graph ' G with the following graph:
Where the Carbon vertex is adjacent to 3 Hydrogen vertices.
Connecting the vertices c k and c and letting c=c k+1 we obtain:
We obtain the graph C k+1 H 2k+4 .
Hence the assertion is true when n=k+1.
Hence, since the assertion is true when n=1, and with the assumption that it is true for n=k it is shown that it is true for n=k+1, so we have
Isomerism of alkanes:
In n-alkanes, no carbon is bonded to more than two other carbons, giving rise to a linear chain. When a carbon is bonded to more than two other carbons, a branch is formed. The smallest branched alkane is isobutane. Notice that isobutane has the same molecular formula C 4 H 10 , as n-butane but has a different structural formula. Two different molecules which have the same molecular formula are isomers (see Fig. 5 ).
Butane 2-methylpropane
Fig. 5. Structural formula (C 4 H 10 ) having the same molecular formula
Remark 3.3. Let G be Isomerism of alkanes, the general formula of atom bond connectivity index of G is the same as the general formula of alkanes above. That is, ( ) ( ) ( )
Proof: Computing ABC index for G will depend on the number of edges and the degree of vertices in the structural formula associated with G. Since isomerism of alkanes have the same numbers of Carbon and Hydrogen atoms it follows that they have the same numbers of edges, degree of vertices and the general formula (C n H 2n+2 ) of alkanes.
The proof of this remark then follows the same method as in the proof of Theorem 3.2. ▪
ABC INDEX OF CERTAIN UNICYCLIC GRAPHS AND THEIR REPRESENTING IN CHEMISTRY.
In this section, we provide the general formula for atom bond connectivity index of certain Unicyclic graphs and Unicyclic chemical graphs.
A unicyclic graph U is any connected graph where the number of vertices n equals the number of edges of U. The length of the cycle in U equals the girth of U. and u 3 =v k . The vertices u 1= v k+1 , u 2= v 1 and u 3 =v k will have degree p+2 as in Fig.8 . Fig. 8 . Graph of ' .
G H ∪
Thus we will have, Hence our assertion is true when n=k+1.
Since the assertion is true when n=3, and with the assumption that it is true for n=k it is shown that it is true for n=k+1, it follows that ( ) ( )
U is the Unicyclic graph that has no vertex with degree greater than 4.
In Theorem 4.1. if p equals two we get the chemical compounds that is cycloalkanes, which we denote by *2 n U where Cycloalkanes (C n H 2n ) as in Fig.7 and Fig.8 . The next corollary corresponds to the case p = 2 of Theorem 4.1 . We give an alternative proof after stating the Theorem. Hence our assertion is true when n=k+1.
Hence, the general formula is true when n =4, also as the assumption that it is true for n=k and shown that it true for n=k+1, so we have ( ) 
